The bladder luminal membrane is relatively impermeable to water and has a unique substructure. It is composed of rigid plaques of asymmetrically thickened membrane separated by thinner hinge areas. The plaques are estimated to cover between 73 and 90 % of the luminal surface of the bladder (Porter et al., 1967; Staehelin et al., 1972) and
each consists of a hexagonal lattice of dodecameric subunits (Warren & Hicks, 1970) . This membrane has been isolated and its chemical composition investigated in the rat (Ketterer et al., 1973) , rabbit (Staehelin et al., 1972) and pig (Vergara et al., 1974) . In the present work, the membranes have been isolated from homogenates of calf bladder epithelium prepared in iso-osmotic Tris buffer, pH 7.4, without the use of fluorescein, mercuric acetate or thioglycollate, which have been used by previous workers, with the aim of obtaining pure luminal plasma membrane in as near a natural state as possible.
The homogenate was fractionated by equilibrium sedimentation on sucrose density gradients, giving rise to a membrane fraction which was rich in the luminal plasma membrane. This was further purified by a rate-sedimentation technique. The luminalmembrane fraction contained large sheets of thickened membrane readily identifiable by its ultrastructure. It showed little or no 5'-nucleotidase activity and very low glucose 6-phosphatase activity, but contained ouabain-sensitive Na+ + K+-dependent ATPase.* The purified luminal plasma-membrane fraction was compared with a fraction of less dense membranes consisting of other plasma membranes and smooth endoplasmic reticulum.
Extracts of lipid of both membrane fractions were prepared by a modification of the procedure of Folch et al., (1951) . The analysis of these lipids is shown in Tables l(a) and * Abbreviation : ATPase, adenosine triphosphatase. l(b). In common with the rat and pig bladder luminal plasma membrane, the calf luminal plasma membrane has a relatively high cholesterol content and, further, an unusually high cerebroside content. These two lipids have been shown to have an important effect in decreasing permeability to water when introduced into artificial phospholipid membranes (Finkelstein & Cass, 1967; Bittman & Blau, 1972; Cohen, 1973) . The protein composition of the two membrane fractions was examined by polyacrylamide-gel electrophoresis on 5% gels. The incubation of membranes in 1 % sodium dodecyl sulphate and 0.1 % mercaptoethanolamine for up to 3 h at 37°C did not dissociate the membrane proteins. This may indicate that the combined intermolecular interactions involved in the unique structure of the bladder membrane are stronger than those which maintain the other membranes that have been examined so far. It was necessary to add 8hf-urea both to the dissociation medium and to the gel, when 13 protein bands were clearly resolved, of which three were periodic acid-Schiff-positive, indicating that they may be glycoproteins. The analysis of the luminal plasma-membrane fraction was compared with that of the light-membrane fraction (see Fig. 1 ). The two patterns are surprisingly similar. There appear to be two additional bands in the light-membrane fraction with apparent mol.wts. 18000 and 50000, and a less dense periodic acidSchiff-positive band with an apparent mol.wt. 22000. No unique predominant protein species were observed in the luminal membrane fraction corresponding to those reported by Vergara et al. (1974) for the pig. If the individual particles of the subunits were composed of protein alone, their dimensions of 12nm x 3nm would indicate a protein of mol. wt. 70000 (Hicks et al., 1974) . There is no reason to suppose, however, that the particles contain only protein or glycoprotein: they may result from complex and specific associations that include lipids. Although it is thus not possible directly to correlate the subunit structure with the present analysis, the unusual composition of the lipid fraction would be expected to contribute to the low permeability of this membrane to water. Lactoperoxidase-catalysed iodination of intact hamster-embryo fibroblasts (NIL-8) with lZ5I labels six or seven proteins, as detected by sodium dodecyl sulphatepolyacrylamide-gel electrophoresis (Hynes, 1973) . One protein, of mol. wt. > 200000, is very heavily labelled, is extremely trypsin-sensitive and is absent from hamster-sarcomavirus-transformed cells (NIL-8-HSV) : this protein has been named the 'LETS' (large, external, transformation-sensitive) protein (Hynes, 1973) . If intact NIL-8 cells which have been labelled with lZsI are homogenized by N2 cavitation and their cellular membranes subsequently fractionated, then the LETS protein sediments not with the plasma membrane but with a rapidly sedimenting, high-density fraction (ultra-heavy fraction), and which, by electron microscopy, we tentatively identified as cell-surface-coat material (Graham et al., 1975) . We have now developed a simplified method for isolating and purifying this fraction.
NIL-8 cells, grown to confluence in glass roller-culture bottles, were harvested, washed twice in 0.25 ~-sucrose-5 mM-Tris-HCI (pH 7.4kO.2 mM-MgZ+, resuspended in 30-100ml of this medium, and homogenized by Nz cavitation [5.18 MPa (7501b/in2) for 15minI. The actual homogenization volume depends on the number of cells used (5 x 108-2 x lo9). Nuclei were removed from the homogenate by centrifugation at 1000g,,. for 5min. The supernatant was then made l m~ with respect to EDTA and adjusted to 47.5 % with respect to sucrose [all sucrose gradient solutions are expressed in terms of % (w/w) and contain 1 mM-EDTA and 5 m~-T r i s H C l (pH 7.4)]. This suspension was then underlaid with 60% sucrose and overlaid with 40% and 20% sucrose such that the ratio of the volumes 60%:47.5%:40%;20%-sucrose was 3:16:3:1. With 5 x 108 cells or less, a 3 x 25ml swing-out rotor was used; with lo9 cells or more, a B XIV titanium zonal rotor (total capacity 630ml) was used. In either case the gradients were centrifuged at 80000g.,. for 15h. Two bands of material were obtained, a minor one (B) around the position of the original 47.5 %/60%-sucrose interface, and the bulk of the material (A) banding above the 47.5 % sucrose. The high-density band was harvested from the gradients and sedimented at 100000g,,. for 20min. It was resuspended in 47.5 % sucrose by vigorous pipetting, and purified by centrifugation at 80000g,,. for
